Introduction

Duchenne muscular dystrophy (DMD) is an X-linked recessive disease and has the second highest incidence of all inherited diseases, occurring in approximately one in 3,300 live man births (1). About 50% of babies with DMD start walking after 18 months (2). Muscle weakness first becomes apparent at 3-4 years of age, walking becomes impossible before 13 years of age
, and death usually occurs before 25 years of age (5, 6) . However, the ages of these lifetime events have changed as various new forms of medical support have become available; ventilator support, active rehabilitation, physiotherapy for airway clearance, and so on (7) (8) (9) (10) .
Behavioral studies have shown that DMD patients demonstrate cognitive impairment and a lower intelligence quotient (IQ, (11, 12) . The distribution of IQ in patients with DMD is shifted 1 SD lower, and consequently 30% of patients with DMD have an IQ<70 (11) (12) (13) (14) . However o r wi t h o u t ( l i n e ) me n t a l r e t a r d a t i o n . DMD p a t i e n t s wi t h me n t a l r e t a r d a t i o n s t a r t e d wa l k i n g l a t e r , r e q u i r e d v e n t i l a t o r s u p p o r t a n d t u b e n u t r i t i o n s i g n i f i c a n t l y e a r l i e r , a n d
d i e d s i g n i f i c a n t l y e a r l i e r t h a n t h o s e wi t h o u t me n t a l r e t a r d a t i o n ( l o g -r a n k t e s t ) .
patients became wheelchair-bound by the age of 14 (11) (12) (13) 
shows Kaplan-Meier curves for age at first walking (A), loss of ambulation (B), introductions of ventilator support (C) and tube nutrition (D) and death (E) in DMD
Discussion
The ages at first walking and loss of ambulation in this study were consistent with past reports (2, 3, 15, 16) . The ages at ventilator and tube nutrition introductions and death were similar to those reported in recent studies (3, 10, 17, 18) . The conspicuous points in this study were the following two points. 1) In DMD patients with mental retardation, the age at first walking was higher than in those without mental retardation. 2) DMD patients with mental retardation needed ventilator and tube nutrition support earlier, and died earlier than those without mental retardation.
Patients with DMD usually start walking at around 18 months (15) . Serum creatine kinase activities in DMD patients are 50-100 times higher than the upper normal limit and this abnormality can be detected shortly after birth (19 (13, 21) , and the lack of dystrophin in the cerebral cortex would relate to mental retardation. Since both respiration and swallowing are modulated by not only the brainstem but also the cerebral cortex and cerebellum (22) (23) (24) 
